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PS220.
Peroxiredoxin-2 as Circulating Biomarkers for Small
Abdominal Aortic Aneurysm Progression: A Proteomic
View
Sigitas Urbonavicius1, Jes S. Lindholt1, Grazina Urbon-
aviciene1, Eskild W. Henneberg1, Bent Honoré2. 1Depart-
ment of Vascular Surgery, Regionshospital Viborg, Viborg,
Denmark; 2Institute of Medical Biochemistry, University
of Aarhus, Aarhus, Denmark
Objectives: Proteomic is evolving as an important re-
search technique in cardiovascular disease. Identification of
circulating biomarkers for the progression and rupture of
abdominal aortic aneurysms (AAA) could improved selec-
tion of patients to AAA repair. We aimed to investigate the
basic serum proteins composition and to associate with
different AAA expansion rate by proteomic.
Methods: A proteomic approach was used consisting
of two-dimensional gel electrophoresis (2D-PAGE) and
mass spectrometry (MS) to identify differentially expressed
proteins in sera from 15 AAA operated patients. The per-
centage volumes of protein-spots with AAA were deter-
mined by computerized imaging, and associated with AAA
expansion rate. Relevant protein-spots were in-gel digested
and identified by liquid chromatography - tandem mass
spectrometry (LC-MS/MS).
Results: Five hundred and thirty-two spots were dem-
onstrated on the gels. Fourteen protein spots correlated
strongly with AAA expansion rate (rho/-0.6). Nine
protein spots showed positive and negative correlation
represented fragments of albumin, highly abundant in se-
rum. The five negatively correlated spots were apolipopro-
tein A-IV (rho  0.67, p  0.038); fibrinogen--chain
(rho  0.66, p  0.036); haptoglobin in two spots
(rho  0.66, p  0.038 and rho  0.65, p  0.042);
Ig--1 or 2 chain C (rho  0.76, p  0.011) and
peroxiredoxin-2 (rho0.62, p 0.05). Interestingly, in
our previous study peroxiredoxin-2 was up-regulated 8.1-
fold in the ruptured AAA group compared with nonrup-
tured AAA as determined by 2D-PAGE. Western blot
analysis confirmed the significant up-regulation of perox-
iredoxin-2 in ruptured aortic tissue.
Conclusions: Collectively studies provide support for
the hypothesis that oxidative stress is an important component
in formation and enlargement of AAA through activation of
MMPs and induction of apoptosis within the aortic wall.
Larger studies are required to confirm the potential and clin-
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An Aortic Model for Physiological Assessment of Aortic
Stent-grafts and In Vitro Compliance Measurement
Mital Y. Desai1, Max Ahmed1, Arnold Darbyshire1, Alex-
ander Seifalian1, George Hamilton2. 1University College
London Division of Surgery and Interventional Science,
Royal Free Hospital, London, United Kingdom; 2Vascular
Surgery, Royal Free Hampstead NHS Trust, London,
United Kingdom
Objectives: Current models of aortic aneurysms for
stent-graft assessment and development are anatomically
correct but do not match physiological properties of living
aortic tissue. Our aim was to manufacture new aortic model
with physiological properties from biocompatible and vis-
coelastic polymer developed by our group.
Methods: Porcine abdominal aortas were acquired to es-
tablish values for compliance. Aortic model was manufactured
using nanocomposite polymer based on polyhedral oligomeric
silsesquioxanes (POSS) and poly (carbonate-urea)-urethane
(PCU). Commercially available latex mock aorta was used
for comparison. A pulsatile flow phantom perfused aortas
and synthetic tubes at physiological pulse pressure and
flow. Intraluminal pressure was measured using Millar
Mikro-tip catheter transducer and vessel wall motion was
determined with duplex ultrasonography. Diametrical
compliance and stiffness index were calculated over mean
pressures 30, 60, 90 and 110 mm Hg.
Results: Flow circuit haemodynamics including pulse
pressure, flow rate, perfusate temperature and viscosity were
similar for porcine aorta and synthetic tubes. Compliance of
aorta ranged from 2.97 0.72 (mean s.d.) to 1.42 0.37
percent per mm of HgX10-2. Using one-way analysis of
variance and Bonferroni Multiple Comparison Test, polymer
modelwas significantlymore compliant (range3.661.05 to
2.720.28; p0.05*) as compared to porcine aortawith no
significant difference in elastic stiffness (mean difference
30.27, p0.05) but similar anisotropic behaviour. Latex
tubes exhibited compliance similar to aorta (0.87  0.24 to
0.86  0.2; p  0.05) only at low pressures however on
increase in pressure from mean of 90 mm Hg, these tubes
failed by significant distension.
Conclusions: We have developed physiologically rele-
vant aortic model exhibiting compatible anatomy, compli-
ance and viscoelasticity which could be used for long-term
fatigue analysis of vascular stents and grafts. The commer-
cially available latex mock aortas can fail at physiological
pressures.
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